the authors' knowledge, even fewer have examined CRC screening frequency among homeless Blacks.
Access to care may not be the only barrier to reducing CRC burden and screening disparities among homeless Blacks. Several sociodemographic characteristics have been associated with CRC screening, including race, age, and disability (ACS, 2017; Gimeno García, 2012) , all of which likely influence screening completion outcomes among homeless populations. Non-Hispanic Blacks have lower screening adherence than Whites, which may play a role in CRC screening disparities in Black homeless populations (James, Greiner, Ellerbeck, Feng, & Ahluwalia, 2006) . The recommended age range for CRC screening is 50 to 75 years (U.S. Preventive Services Task Force [USPSTF], 2016). Older individuals within this range (65-79 years) have been shown to have the highest rates of adherence (James et al., 2006) , but CRC is most frequently diagnosed among adults aged 65 to 74 years (USPSTF, 2016) . Thus, age is an important factor in predicting screening nonadherence. In contrast, physical disability, which is prevalent among homeless populations, has been associated with screening adherence even though it may likely pose individual challenges in accessing health care (James et al., 2006) . Higher levels of mental health-related risk factors and disorders have also been well documented among homeless individuals (Fazel, Khosla, Doll, & Geddes, 2008 ; National Coalition for the Homeless, 2009; National Health Care for the Homeless Council, 2011; Weiser et al., 2006; Wojtusik & White, 1998) . Individuals with mental health disorders have poorer physical health, and mortality rates among these individuals are greater than in the general population (Beekman et al., 1997; Hert et al., 2011; Parks, Svendsen, Singer, Foti, & Mauer, 2006; Vreeland, 2007) . It is likely that among the homeless, psychosocial risk factors such as depression, depression severity, anxiety, perceived stress, and hopelessness may also compromise regular use of preventive services such as cancer screening. However, few researchers have investigated this relationship. Medical mistrust, differences in access to high-quality regular screening, and a lack of timely diagnosis and treatment have been identified as potential CRC screening completion barriers among Blacks (DeSantis et al., 2016; Holden, Jonas, Porterfield, Reuland, & Harris, 2010; Wallace, Baltrus, Wallace, Blumenthal, & Rust, 2013) . Untreated poor mental health may serve as an additional barrier to CRC screening uptake among homeless Blacks, making this group particularly vulnerable to low rates of screening. Untreated poor mental health may serve as an additional barrier to CRC screening uptake among homeless Blacks, making this group particularly vulnerable to low rates of screening. Stigma about receiving mental health treatment is greater among Blacks than among other ethnicities (Clement et al., 2015) , and Blacks are less likely to receive mental health treatment than Whites (Corrigan, Druss, & Perlick, 2014; Substance Abuse Mental Health Services Administration, 2012) . However, a paucity of research exists explicitly investigating the relationship between psychosocial factors and early detection screening for CRC among homeless Blacks. Thus, the purpose of this study was to determine whether psychosocial factors (i.e., depression, depression severity, anxiety, perceived stress, and hopelessness) and sociodemographic factors were more associated with CRC screening uptake among homeless Blacks than among their White counterparts.
Method

Study Design
The current study was a secondary analysis of data collected from a community-based sample of 430 homeless adult smokers enrolled in a randomized clinical trial for smoking cessation (Goldade et al., 2011; Okuyemi et al., 2013) . For the parent study, participants from eight homeless shelters and transitional housing units in Minneapolis, Minnesota, completed an extensive survey during an hour and a half session. Participants were compensated with $20 gift cards and two bus tokens valued at $3 each. The procedures and measures for the original study were approved and monitored by the University of Minnesota's Institutional Review Board (0708M14444).
The current study focuses on a subset of the original study population, the 124 of the 439 study participants who selfidentified as either Black (n = 75) or White (n = 49) and who were ≥50 years of age. This age group was selected because, at the time of the study, the USPSTF recommended screening for CRC beginning at age 50 (USPSTF, 2008) .
Measures
The authors utilized demographic information about the 124 participants as well as their responses to questions about their CRC screening status and psychosocial variables. The demographic data were treated as categorical. Data about psychosocial variables were treated as continuous.
Demographic Information. During the survey, the subjects provided information about race/ethnicity, gender, marital status, education level, employment status, monthly income, and health care coverage. The researchers then assigned that information to categories: race/ethnicity as Black or White; gender as male or female; marital status as married or not married; education as either having a high school diploma, GED or more than high school, or less than high school; monthly income as ≥$400 per month or <$400 per month (which included food stamps, paychecks, SSI, and disability); and health care coverage as any coverage or no coverage. Employment status was defined as unemployed/retired, employed (full-time, part-time, and student), and disabled/ unable to work. Health insurance coverage was defined as no insurance coverage, Medicaid/Medicare/Other state program, and private insurance. (Rost, Burnam, & Smith, 1993) . This measure was developed using two items from the Diagnostic Interview Schedule (Rost et al., 1993) . Rost et al. (1993) reported that sensitivity for the measure is between 83% and 94%, and the specificity is approximately 90% for detecting major depressive disorder. Recent persistent depression was defined as a yes response to "In the past year, have you had 2 weeks or more during which you felt sad, blue, or depressed; or when you lost all interest or pleasure in things that you cared about?" or to both of the following questions: (a) "Have you had 2 years or more in your life when you felt depressed or sad most days; even if you felt okay sometimes?" (b) "Have you felt depressed or sad much of the time in the past year?" and a response of 1 or more to the question "How much of the time during the past week did you feel depressed?" Unless the response was missing, all other responses were coded as not depressed.
CRC
Depression severity was based on responses to the Patient Health Questionnaire (PHQ-9), a nine-item depression severity measure. The measure is scored by summing the responses of the nine items. The score can range from 0 to 27. Based on Kroenke, Spitzer, and Williams (2001) , severity was coded as minimal to no severity if the score was less than 4, mild if the score ranged from 5 to 9, moderate if the score ranged from 10 to 15, and moderately severe/severe if the score was ≥15).
The PHQ-9 has demonstrated excellent internal reliability (Cronbach's α = .86 to .89) in previous research by Kroenke et al. (2001) . There is also evidence that PHQ-9 scores >10 had a sensitivity of 88% and a specificity of 88% for detecting major depressive disorder (Kroenke et al., 2001) .
The Mini-International Neuropsychiatric Interview (MINI) assessment of generalized anxiety disorder was used to assess the presence of anxiety (Sheehan et al., 1998) . Scoring of the MINI generalized anxiety assessment begins with a screening question about anxiety over the last 6 months. A response of no results in a MINI anxiety score of 0. If the response is yes, that item is added to the eight additional dichotomous questions. The score ranges from 0 to 9, with a higher score corresponding to more anxiety. Previous research indicates that MINI has sensitivity of .80 and specificity of .73 for detecting generalized anxiety disorder (Sheehan et al., 1998) .
To measure stress among the participants in the past 30 days, the four-item perceived stress scale developed by Cohen, Kamarck, and Mermelstein (1983) was used. Item responses are on a 5-point Likert-type scale coded as Never = 0, Rarely = 1, Sometimes = 2, Often = 3, and Very often = 4. Two of the four items were reverse coded, due to the indirect wording of the questions, in order for the summed score of all four items to result in a higher score corresponding to higher levels of perceived stress. The perceived stress scores range from 0 to 16. The internal consistency (Cronbach's alpha) of the perceived stress score ranges from .60 to .82 (Lee, 2012) .
Finally, responses to a two-item measure of hopelessness were assessed (Everson et al., 1996) . Both 5-point Likerttype items were reverse-coded as Strongly Disagree = 0, Somewhat disagree = 1, Cannot say = 2, Somewhat agree = 3, and Strongly agree = 4 and summed together. The scores range from 0 to 8.
Statistical Analyses.
Descriptive statistics for all measures were calculated. Continuous variables were summarized as means and standard errors, and categorical variables as frequencies and proportions. To compare distributions of the study variables, the descriptive statistics were first stratified by race/ethnicity and CRC screening status. Chi-squared tests of association were conducted to determine if there were bivariate associations between race/ethnicity and the study variables.
The demographic variables and psychosocial factors were tested as separate groups for collinearity. Marital status was excluded from this analysis because only four participants were married. The research team employed logistic regression to estimate the magnitude of the bivariate associations between demographic covariates, psychosocial factors, and CRC screening status. Data were analyzed using Stata version 14.1 for Windows (StataCorp, 2016) .
Results
Of the 124 study participants, 61% were Black and 82% were male. More than three quarters (77%) of the participants were high school graduates, had a GED, or had more than a high school diploma or GED. Sixty percent were unemployed, and 31% were disabled. With respect to health insurance, 72% of the participants had no coverage. Additional participant characteristics, stratified by race/ethnicity, are displayed in Table 1 .
Race was significantly associated with employment status (p = .02): 77% of White participants and 50% of Black participants were employed. Almost 38% of Black participants were disabled/unable to work, as compared with 19% of the White participants. Among Black participants, 18% reported an income of more than $400 per month compared with 35% of White participants (p = .05).
Among the sample, 47.6% reported they had been screened for CRC (Table 2 ). The prevalence of ever having CRC screening was highest among participants who were unemployed (54%) or disabled/unable to work (42%; p = .01). Among participants who had ever completed CRC screening, 78% had no health insurance coverage and 15% had private insurance.
In univariate logistic regression analyses stratified by race, employment status was associated with CRC screening status in the overall population (Table 3) , but this differed between Black participants, who had no association between employment status and CRC screening status (odds ratio [OR] = 1.6, 95% confidence interval [CI = 0.6, 4.4]), and White participants, among whom those who were currently disabled were 6.2 (95% CI [1.1, 34.3]) times more likely to have ever completed CRC screening than those who were currently unemployed.
Current health insurance coverage was associated with CRC screening status overall ( 
Discussion
The CRC screening completion rate for the current study's Minnesota-based sample was 48%, which is higher than the 29.1% reported in the studies by Asgary et al. (2014) in New York City and the 23% reported by Chau et al. (2002) among their homeless population in Los Angeles. It is important consider that the current study sample's CRC screening completion rate may only apply to the homeless population in Minnesota and result from the well-coordinated health care programs for the homeless in both Ramsey and Hennepin counties. However, these screening rates are significantly below Minnesota's statewide CRC screening average (73%) and well below the National Colorectal Cancer Roundtable's goal of increasing CRC screening rates across the nation to 80% by 2018 (Meester et al., 2015; MN Community Measurement, 2017) . Because it is important to identify potential barriers contributing to CRC screening among homeless individuals, the purpose of this investigation was to determine the associations between sociodemographic factors, CRC screening uptake, and psychosocial factors among homeless Blacks as compared with their White counterparts. Logistic regression findings indicated that three factors were significantly associated with CRC screening among the study sample: current employment status, current health insurance coverage, and depression. Being disabled or unable to work was positively associated with CRC screening status in this study. However, in the stratified analysis, employment status, specifically disabled or unable to work, was only associated with CRC screening status among White participants. One potential reason may be that those who were disabled or unable to work had supplemental security income that assisted with travel to medical appointments and payment for out-of-pocket medical expenses. These results are consistent with a study conducted by James et al. (2006) who found that disability was associated with CRC screening adherence, possibly because of disabled patients' increased contact with the health care system. However, disability was only associated with CRC screening status among the total population and White participants. Two factors may explain the lack of association between disability and screening status among Blacks: First, Black men are less likely to visit their health care provider than White men (Brittain, Loveland-Cherry, Northouse, Caldwell, & Taylor, 2012); and second, Whites in general who are not up to date on CRC screening are more likely to receive a physician recommendation to be screened compared to Blacks (James et al., 2006) . However, these results that White race and disability determined screening outcomes should be interpreted with caution because of the small sample sizes and unstable odds ratios. If future studies replicate this finding, the relationship between employment status and CRC screening status should be considered in the context of preventive and primary care challenges often faced by individuals with disability.
For the current study, 31% of the homeless participants were disabled, and nearly a quarter (23%) lacked at least a high school diploma or GED. In view of the strong association between severe disabilities and preventable hospital admission (Payne, Abel, Guthrie, & Mercer, 2013) , the aforesaid parallels between the present study and James et al. (2006) may suggest a potential route to better understanding of the low CRC screening uptake among homeless adults. Future studies should aim to determine reasons for the potential Black-White differences in CRC screening status among those disabled or unable to work in homeless populations. Only 18% of the homeless Black participants, but 35% of the homeless White participants, reported an income >$400 per month. This income disparity may contribute to homeless Blacks often lacking a usual source of care or health insurance (Asgary et al., 2014; Chau et al., 2002; Lebrun-Harris et al., 2013) and should be further explored. Other studies examining the relationship between health insurance coverage and CRC screening status among the homeless have found results counter to those in this study. In the study conducted by Asgary et al. (2014) , an evaluation of medical records of 443 men and women (ages 50-85) at two shelter-based clinics serving low-income and homeless individuals in New York City was conducted to assess CRC screening status. Although nearly 90% of the ethnically diverse participants were insured in this retrospective study, only 29% of these insured participants were current with their CRC screening, and no association between insurance status and CRC uptake was found in a bivariate analysis. In addition to the possible role of supplemental security income, this finding may be attributable to poor patient-provider communication during counseling sessions, or to medical mistrust. A great deal of medical mistrust among Blacks has been warranted by the legacy of previous medical research abuses, such as the Tuskegee Syphilis Study in which 400 Black men were denied treatment for syphilis, as well as concerns about being treated as a "guinea pig" that frequently emerge in studies of Blacks' attitudes toward any form of involvement with the fields of medicine and research (Born et al., 2009; Corbie-Smith, Thomas, Williams, & Moody-Ayers, 1999; Thomas & Quinn, 1991) . Accordingly, effective patient-centered communication should be utilized by physicians to increase CRC screening uptake and build trust and rapport with homeless Black patients (Epstein & Street, 2007) .
Black and White participants had similar levels of depression, anxiety symptoms, and hopelessness. Depression was the only psychosocial variable negatively associated with CRC screening status. This finding is consistent with some research (Holden, Ramirez, & Gallion, 2014; Kodl et al., 2010) , but in contrast with other studies reporting no association between depression and CRC screening (Carney, Allen, & Doebbeling, 2002; Owusu, Quinn, & Wang, 2015) . For instance, a recent study reported an odds ratio of 1.37 indicating depression was positively associated with CRC screening (Owusu et al., 2015) . In addition, Owusu et al. (2015) reported no differences by race in terms of the association between depression and CRC screening. The inconsistencies observed in these studies may reflect the use of different measures of depression. For instance, in the present study, the RostBurnam Depression Screener detected an association with CRC screening, while the PHQ-9 did not. In part, this could result from the fact that the Rost-Burnam Depression Screener assesses the past year, whereas the PHQ-9 assesses the past 2 weeks. Moreover, the PHQ-9 assesses the duration of specific symptoms of depression (e.g., difficulty concentrating, poor appetite), whereas the Rost-Burnam Depression Screener asks about feeling sad, blue, or depressed. Future studies should attempt to use consistent measures in order to permit more accurate comparisons across studies.
The prevalence of depressive symptoms in this study is consistent with some prior research (Fazel et al., 2008) . The assessment of depression could be improved by including a diagnosis from a trained clinician who combines self-report measures with a brief clinical interview. This approach would allow for a more in-depth assessment of depressive symptoms as they related to impairments in functioning. Furthermore, there is a dearth of research assessing depressive symptoms among individuals who are homeless. Future research should investigate whether assessments can be improved by including more specific items related to the experience of homelessness.
Inconsistencies may also be explained by studies not including covariates, such as hospital visits, in their analyses. For example, Kodl et al. (2010) noted a positive association between depression and CRC screening when hospital visits were included, and an inverse relationship between depression and CRC screening when hospital visits were excluded. It is possible that studies reporting a positive association between mental health disorders and CRC screening are explained by the fact that a homeless person with a mental health disorder may have more contact with health professionals than an individual without a mental health disorder. Given that the current study observed an inverse relationship between depression and CRC screening, it is plausible that homeless individuals with depression did not have greater hospital visits than those without depression. Although hospital visit information was not available for the current study, future research on mental health and CRC screening should also consider assessing hospital visits.
This investigation was not without limitations. First, there was only a small proportion of participants that met the eligibility criteria of the present study. Though wide confidence intervals indicate that some of the estimates, especially in the stratified analyses, may not be stable, the authors still found significant associations. In a post hoc power calculation using the study results for Model 1, the present study's sample achieved 58% power to detect an association between depression and CRC screening status. Conducting a larger study of the association, and including nonsmokers, would improve the precision of the estimates in future research. Next, no theoretical framework drove the current study, but self-determination theory by Ryan and Deci (2000) served as the bases of the motivational interviewing in the parent study. While it is possible that CRC screening may have occurred during a time when participants were not homeless or in a better life position, 87.0% of participants who had a CRC screen within the past 3 years had also been without regular or permanent place to live for 3 years or less. Therefore, participants in the study were likely to have been screened for CRC while they were living in homelessness. Last, the study was limited to homeless adults from a single metropolitan area in the upper Midwest of the United States, all of whom were smokers (they had smoked at least one cigarette per day in the past 7 days and at least 100 cigarettes in their lifetime). However, our study participants' characteristics are comparable to those of homeless populations in other areas (Wilder Foundation, 2013) , and the study was designed with minimal exclusion criteria in order to enhance the findings' validity.
Despite these limitations, this is one of the first studies to report on psychosocial factors affecting CRC screening uptake among homeless Blacks, a segment of the population that is potentially at higher risk for CRC than others. Depressive symptoms among homeless Blacks may compromise their physical health through lack of motivation to access preventive services or a lack of focus on prevention from treatment providers. Future research can reveal how addressing mentalhealth and sociodemographic barriers can facilitate equity in CRC screening rates among homeless populations.
